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Introduction
Data on the thermodynamic and transport proper ties of molten Lil are collected in Ref. [1] . Little is known, however, about the structure of this melt. There exists an X-ray diffraction study by Levy et al. [2] and some computational works, using the BornMayer-Huggins type potential [3] , the Born type po tential [4] and the exponential function divided by the fourth power of the distance for the repulsion [5] .
In this work, Born-Mayer-Huggins pair potentials were used with a slight modification of the softness parameter, based on results obtained for the systems (Li-K)Cl and (Li-N a-K )C l [6, 7] . The runs were performed for two molar volumes in order to investi gate the effect of pressure.
Molecular Dynamics Simulation
216 Li and 216 I ions were placed in the periodic cube. The side length L was chosen to be either 2494.44 pm (low-density state) or 2331.18 pm (highdensity state), corresponding to the molar volumes 43.27 and 35.32 cm3/mol, respectively. The adopted * Present address: Department of Electronics and Informa tion Science, The Nishi-Tokyo University, Yassawa, Uenohara-chou, Kitatsuru-gun, Yamanashi 409-01, Japan. Reprint requests to Assoc. Prof. S. Itoh, Department of Elec tronics and Information Science, The Nishi-Tokyo Univer sity, Yassawa, Uenohara-chou, Kitaturu-gun, Yamanashi 409-01, Japan. pair potential consisted of the Coulombic term, the Born-type repulsive term and the two Huggins-Mayer type attractive terms, for which the Tosi and Fumi parameters [8] were used except for the softness pa rameter:
Here, Z is the ionic charge number, e the elementary charge, e0 the permittivity of vacuum, n the number of electrons in the outer most shell, b a repulsion param eter, < 7 a value characteristic of the ion size and q a softness parameter, q was taken to be 0.92 times the value of Tosi-Fumi [8] , The values of the parameters are listed in Table 1 . In the calculation of the Coulom bic force, the Ewald method [9] was used with the cut-off distance in real space at L/2, the summation in reciprocal space for integers from 1 to 27, and the convergence parameter a equal to 5.6/L. The time step was 4fs. In the first MD simulation, the NTV ensemble at 760 K was used with a method slightly different [10] from that of Woodcock [11] . In the subsequent calcu- Table 3 . Characteristic values of the pair correlation functions g(r) and coordination numbers nu(r). R,, rMi, and rm i are the distances in pm where for the /-th time g{r) crosses unity, has a maximum and a minimum, respec tively.
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Simulation ( lations, the NEV ensemble was used, and after several thousand time steps for equilibration the data were collected. The total energies for the low-and highdensity states are given in Table 2 . The analyses were made with the last 12.000 steps (48 ps) and 10,500 steps (42 ps) for the low-and high-density states, respec tively.
Results and Discussion

Static Properties
Figures 1 a and b represent the three partial pair distribution functions g^r) for molten Lil at the low and high density, respectively. Some characteristic values of the pair distribution functions are summa rized in Table 3 . At the high density, the first peaks of g+ + and g _ _ are sharper and larger whereas that of is broader and smaller. Another remarkable feature of g + _ at the high density is the hump around 520 pm. We also observe that both g ++ and exhibit distorted oscillating profiles at the high den sity. The peaks of are higher than those of g+ + both at the low and high density states, and particu larly the first peak height of g__ becomes comparable to that of g+_ at the high density. On increasing the density, the first peak o ig + _ shifts to a longer distance and that of g + + and g__ shifts to a shorter distance. At the high density, the position of the second peaks of g__ and g++ is about j/ 3-times that of the first peaks. The coordination numbers n+ + , n + _, and increase with increasing density.
In Figs. 2, 3 , and 4, the distributions of the partial coordination numbers of the cations and anions are illustrated. At the low density, the cation coordination distribution around the anion is similar to the anion g(r) r/100 pm 3.5 -b) r/100 pm Fig. 1 . The pair correlation functions gtj, (a) at the low den sity, (b) at the high density. coordination distribution around the cation (see Fig  ure 2 a) . At the high density, however, there is a signif icant difference between the coordination distribu tions of the anion and the cation. For the cation, the n = 5 population is larger than the n = 4 one, in con trast to the anion. Fhe distribution for the high-den sity state clearly shifts to a higher value of n, compared with that for the low-density state, giving rise to a S. Itoh et al. ■ Molecular Dynamics Study of Molten Lithium Iodide higher average coordination number ii, as mentioned above (see Table 3 ). A similar tendency is found for the cation-cation (Fig. 3 ) and anion-anion (Fig. 4) coordi nation distributions.
Figures 5 a and b represent for unlike ions the angu lar distribution functions defined as P (cos 9) = -C dn (cos 9)/d cos 9, where C is the normalization constant taken so that i j P(cos 9) d cos 0=1, and dn(cos 9) is the number of -1 ions around the cation or anion within the distance R2 between 9-00/2 and 9 + 89/2 (<50 = 1°). For the low-density state (Fig. 5 a) , a broad peak appears at 103° in both cases, suggesting a tetrahedral-like con figuration of the opposite-ion packing around cations or anions. On the other hand, in the high-density state two distinct peaks appear at 90' and 180°. This reveals that local octahedral arrangements, similar to the NaCl-type crystal structure, are realized in the high- , and 180° at the high density. The peak profile for iodide ions, which shows the expected peak at 90°, is clearer than that for lithium ions. Crystalline Lil has the NaCl-type structure. The first coordination num ber is 6 (octahedral configuration) at the distance of 300 pm at room temperature. The second coordina tion number is 12 at the distance |/2x300pm = 424 pm. The second nearest neighbor distance of the like ion pair is |/3-times that of the first nearest neigh bor distance. This striktly corresponds to the second peak position of the like ion pair appearing in Fig  ure 1 b. Thus, our result leads to the conclusion that at high density the local packing of the ions in molten Lil becomes similar to that in the crystal.
Dynamic Properties
The self-diffusion coefficients D in the Lil melt have been calculated from the mean square displacements according to the Einstein equation
where x is a sufficiently long period for the mean square displacement to become a linear function of r and the angle brackets represent the average over the ions (cations or anions) and 40 different time origins. For the low-density state, the self-diffusion coefficients of Li+ and I -were evaluated to be 5.78 x 10"5 and 2.25 x 10"5 cm2 s" \ respectively. Fhe former value is consistent with the values 11.3 x 10~5cm2s-1 derived from the conductivity and 3.11 x 10_5cm2s _1 derived from NMR measurements, both at 742 K [12] .
To our knowledge, experimental data on the self-diffusion coefficient of I -in molten Lil do not exist. For the high-density state, the self-diffusion coefficients of Li+ and I" reduce to 0.192 x 10-5 cm2 s " 1 and 0.047 x 10~5 cm2s_1, respectively.
In order to examine another dynamic property of the Lil melt, we have computed the self-exchange velocity (SEV). The SEV measures an average velocity of the separating motion of pairs of ions with unlike signs and has been found to be well correlated with the internal mobility of molten alkali chlorides [13] . The SEV is defined as (R2 -r)/x, where r is the average distance of the counterions within the distance R2 from the ion, and r is the time at which these counter ions reach the average distance R2 from the ion. The values of R2 are listed in Table 3 . The SEV was evalu ated to be 77.3 m s"1 for the low-density state and 2.38 ms-1 for the high-density state. This suggests that the internal mobility is about 30 times smaller at the high density. In the calculation of the pressure effect on LiCl and LiBr [14] it has been found that the SEV decreases by a factor of 0.86 and 0.83, respec tively, on increasing the pressurre by a factor of 10. In the present calculation, the increment of the pressure was only about 3-times, but the SEV decreased by a factor of 0.031.
The stronger tendency of molten Lil, compared to LiCl and LiBr, to become structured on increasing the pressure seems to be the reason for the spectacular decrease of the self-diffusion coefficients and the SEV, and thus the internal mobility of Lil on increasing the pressure. It would be interesting to check this predic tion derived from computer simulations by measure ments of the conductivity of molten Lil as a function of pressure.
